Unusually stable NAD-specific glutamate dehydrogenase from the alkaliphile Amphibacillus xylanus.
Nicotinamide adenine dinucleotide-specific glutamate dehydrogenase (NAD-GDH; EC 1.4.1.3) from Amphibacillus xylanus DSM 6626 was enriched 100-fold to homogeneity. The molecular mass was determined by native polyacrylamide electrophoresis and by gel filtration to be 260 kDa (+/- 25 kDa); the enzyme was composed of identical subunits of 45 (+/- 5) kDa, indicating that the native enzyme has a hexameric structure. NAD-GDH was highly specific for the coenzyme NAD(H) and catalyzed both the formation and the oxidation of glutamate. Apparent Km-values of 56 mM glutamate, 0.35 mM NAD (oxidative deamination) and 6.7 mM 2-oxoglutaric acid, 42 mM NH4Cl and 0.036 mM NADH (reductive amination) were measured. The enzyme was unusually resistant towards variation of pH, chaotropic agents, organic solvents, and was stable at elevated temperature, retaining 50% activity after 120 min incubation at 85 degrees C.